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(57) ABSTRACT

An apparatus for varying a speed of flat products. The
apparatus has a first, higher-speed conveyor arrangement
containing conveyor drums and belts, and a second, slower
speed conveyor configuration containing belt rollers and
belts, in which the flat products are each transported between
the belts of the first and second conveyor configurations. A
pair of rollers with recesses 1s provided on the circumierence
in the conveying path of one of the two conveyor
configurations). Rotational bodies move about their respec-
five eccentric axes that in turn are located on crankshafts.
The crankshafts rotate on axes with reference to the frame
walls, and the rotational bodies and the crankshafts move at
a constant angular speed omega.

21 Claims, 6 Drawing Sheets
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APPARATUS FOR VARYING THE SPEED OF
COPIES

BACKGROUND OF THE INVENTION:

1. Field of the Invention

The present invention relates to an apparatus for varying
the speed of copies, such as signatures or folded {flat
products, of the kind that are produced and processed 1n a
folding system, for instance.

European Patent EP 0 498 068 Bl relates to a folding
system 1n which the folded copies are transported via a
conveyor device, conveyor drums and belts. A high-speed
first belt configuration, containing upper and lower belts, 1s
provided, and the folded copy 1s conveyed between these
belts. A conveyor drum configuration that can be driven at
variable speed 1s also provided, with upper and lower
conveyor drums which are precisely in phase with one
another during their rotation and which engage the folded
copy, brought from the first belt configuration, in the region
of 1ts leading edge and transported onward. A slow second
belt configuration 1s also provided, which contains upper
and lower belts that engage the folded copy, brought from
the conveyor drums, by its leading edge and transport it
further. The upper and lower conveyor drums have recesses
on their circular circumference, and parts of the conveyor
drums of large diameter are formed by a rubber coating, and
to meter the force between the conveyor drums, at least one
shaft 1s pivotable by control elements.

European Patent EP 0 256 795 B1 discloses an apparatus
for processing sheets that includes a device which can
receive the sheets, moving at a first speed, and transports
them to a conveyor conflguration which 1s driven at a
markedly different speed. The device includes a first rotat-
able drive element for speeding up and slowing down the
sheets, so that they can be transferred to the conveyor
configuration at the proper speed. The first drive element 1s
driven by a mechanism that includes a planetary gear which
includes a sun wheel. A planet wheel 1s disposed such that
in operation 1t revolves around the sun wheel. A first rotary
clement 1s mounted outside the axis of the planet wheel but
1s rotatably driven by the orbiting planet wheel, and the first

drive element 1s coupled for the revolution by a motion of

the first rotary element. The first drive element 1s supported
rotatably on the sun wheel axis and on the other side of the
sun wheel. The second drive element 1s coupled 1n a manner
fixed against relative rotation by one or more second rotary
clements, which are disposed such that they execute a rotary
motion 1n the opposite direction from the motion of the first
rotary element, or of each first rotary element, as applicable.
The second drive element 1s mechanically coupled with a
counterweight, which 1s provided 1n order to compensate for
changes 1n inertia that are transmitted to the first drive
clement. The configuration 1s such that the drive elements
follow a specified speed and acceleration profile, which
repeats periodically.

In both of the embodiments disclosed in the above
references, uncontrolled braking, a loss of delivery
precision, and damage to the folded copies can occur, and
this 1s especially true at high processing speeds and with
extremely lightweight printed materials. The limitations
described are sometimes made even worse 1f the folded
copies can be grasped simultancously by two conveyor
configurations 1n conflict with one another, such as one
conveyor confliguration for higher speeds and another con-
veyor confliguration for lower speeds. The leading-edge
region of the folded copy can for instance already have
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entered the braking device while the trailing region of the
folded copy 1s also being thrust 1nto the braking device by
the conveyor configuration for high speeds, which can cause
buckling of the folded copy. This 1s 1n fact attained 1n the
version according to the European Patent EP 0 498 068 B1
by use of a cyclical variation of the angular speed of
conveyor rollers, 1n order to achieve a continuous decelera-
tion of the folded copy. But the variable speed change causes
dynamic and constantly changing stresses on the
components, which can impair the mechanical reliability of
the component units.

SUMMARY OF THE INVENTION:

It 1s accordingly an object of the invention to provide an
apparatus for varying the speed of copies which overcomes
the above-mentioned disadvantages of the prior art devices
of this general type, in which the forces of 1nertia, occurring
upon braking of flat products, are reduced as much as
possible so that only the mass of the particular folded copy
to be braked at a given time generates delay forces.

With the foregoing and other objects in view there 1is
provided, in accordance with the mnvention, an apparatus for
varying a speed of flat products, containing a higher-speed
conveyor configuration having conveyor rollers and belts
defining a conveyor path for transporting flat products
between the belts of the higher-speed conveyor configura-
fion; a slower speed conveyor configuration having belt
rollers and belts defining a conveyor path for further trans-
porting the flat products between the belts of the slower
speed conveyor conflguration; and a configuration of rota-
tional bodies having liner sections disposed 1n the conveying
path of one of the higher-speed conveyor configuration and
the slower speed conveyor configuration, the liner sections
being in contact with only one product of the flat products
at a time for altering a speed of the one product.

In further features of the concept on which the invention
1s based, a first conveyor configuration, disposed down-
stream of a copy-guiding cylinder, includes an upper section
and a lower section. The first conveyor configuration 1s
provided with high-speed conveyor belts, in whose convey-
ing path deceleration rollers are received. The high-speed
conveyor belts are driven via drive shafts integrated in their
path of revolution. The paths of revolution of the high-speed
conveyor belts gradually diverge, 1n the direction of con-
veyance ol the copies, so that grasping of the copies by
deceleration rollers 1s possible precisely at the time when the
copies are released by the high-speed conveyor belts. At the
contact point of the annular segments, their circumierential
speed 1s very close to the speed of the high-speed conveyor
belts. In a similar way, the slow conveyor belts can engage
the signatures before their trailing portion 1s released by
delay belts, since the circumferential speed of the slow
conveyor belts 1s very close to the circumierential speed at
the contact point of the two annular segments at the braking
roller.

Other features which are considered as characteristic for
the 1nvention are set forth 1n the appended claims.

Although the mvention 1s illustrated and described herein
as embodied 1n an apparatus for varying the speed of copies,
it 1s nevertheless not intended to be limited to the details
shown, since various modifications and structural changes
may be made therein without departing from the spirit of the
invention and within the scope and range of equivalents of
the claims.

The construction and method of operation of the
invention, however, together with additional objects and
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advantages thereot will be best understood from the follow-
ing description of specific embodiments when read 1n con-
nection with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS:

FIG. 1 1s a diagrammatic, side-elevational view of a
folding system with copy delivery systems disposed one
above the other according to the 1nvention;

FIG. 2 1s a detailed, side-elevational view of an outlet

region of a high-speed copy conveyor configuration, in
which devices for slowing down a speed of the copies are
received;

FIGS. 3a—3d are side-clevational views of various angular
positions of an eccentrically supported deceleration system;

FIG. 4 1s a longitudinal sectional view of a drive mecha-
nism of the deceleration system,;

FIG. 5 1s a speed graph for the deceleration; and

FIG. 6 1s a speed graph of the deceleration system with a
different length of liner sections from that shown 1n FIG. §.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

In all the figures of the drawing, sub-features and integral
parts that correspond to one another bear the same reference
symbol 1 each case. Referring now to the figures of the
drawing 1n detail and first, particularly, to FIG. 1 thereof,
there 1s shown a side view of a folding system with copy
delivery systems located one above the other.

A web 2 of material, entering the folding system via a
folding hopper 1, 1s guided via pairs of tension rollers 3, 3’
and 4, 4' to a needle cylinder 7. Perforating cylinders §, 5
may be received between the pairs of cylinders 3, 3' and 4,
4'; they perforate the web 2 of material 1n such a way that
trapped air cushions can escape more easily, to improve the
precision of folding. Along with the needle cylinder 7, which
receives a number of needles 6, 6a, 6b and 6¢, a cutting
cylinder 9 1s provided, which 1s equipped with cutting blades
8, 8' 1n order to cut separate copies from the incoming web

2.

Although a folding system with needles 1s used, the
invention can be employed equally well in a needleless
folding system, before the copies are delivered to a bucket
wheel configuration, as 1s also the case 1n open-sheet cross-
wise cutters, devices for cutting to size within in-line fin-
1shing systems, and 1n sheet-fed rotary printing presses, or in
photocopiers. Not only can copies be braked but they may
also be subjected to acceleration, or they may be changed
from a formation in which they lie end to end to a formation
in which they are conveyed 1n an 1mbricated stream.

Along with the sets of needles 6a, 6b and 6¢, folding
blades 104, 105 and 10c are received on the needle cylinder
7. With these blades 10a—c, the copies received on a cir-
cumference of the needle cylinder 7 can be thrust into
folding jaws 11a, 115 and 11c and also 11d of a folding jaw
cylinder 12, so that 1n this way they can be folded crosswise
once or multiple times.

Downstream of the folding jaw cylinder 12, the continu-
ously formed stream of folded copies divides 1nto an upper
and a lower feeding stream. The folding jaw cylinder 12 1s
followed by one upper section 34 and one lower section 35
formed of high-speed conveyor belts 14, 15. Deceleration
cylinders or deceleration rollers 22, 23; 24, 25, respectively,
are mtegrated 1n the upper and lower sections 34, 35. In a
variant embodiment of the invention, the deceleration cyl-
inders or deceleration rollers 22, 23; 24, 25 can also be
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located outside the respective upper and lower sections 34,
35. Slower conveyor belts 36, 37; 38, 39 are connected
downstream of the respective upper and lower sections 34,
35. In the conveying path of these respective slow conveyor

belts 36, 37 and 38, 39, an upper and lower second longi-
tudinal folder 13, 13' 1s provided which provides the folded

copies with a second longitudinal fold and introduces them
into bucket wheels, for 1nstance, below, through which the
thus-folded copies can then be transported onward and

optionally processed further as well.

As can also be seen from the view in FIG. 1, the upper
section 34 includes the high-speed conveyor belts 14, 15,
while the lower section 35 includes the high-speed conveyor
belts 16, 17. First and second tension rollers 18, 19 are
integrated into the path of the respective high-speed con-
veyor belts 14, 15 of the upper section 34; in the lower
section 35, the tension rollers are identified by reference
numerals 20 and 21. The deceleration rollers 22, 23; 24 and
25 of the upper and lower sections 34 and 335, respectively,
are provided with respective liner sections 60, 61, which do
not cover an entire circumierence of the deceleration rollers
22,23, 24, 25. The high-speed conveyor belts 14, 15; 16, 17
spread open somewhat 1n their part pointing toward the
slower conveyor belts 36, 37; 38, 39, and as a result the
high-speed conveyor belts 14, 15, 16, 17 move precisely far
enough out of the plane 1n which the copies are transported
that the copies, once they have been grasped by the decel-
eration rollers 22, 23; 24, 25, are engaged solely by these
rollers and have no further contact with the high-speed
conveyor belts 14, 15,16, 17. The high-speed conveyor belts
14,15,16, 17 are driven, by drive shafts 30, 31 for the upper
section 34 and drive shafts 32, 33 for the lower section 35,
at a speed that matches the conveying speed of the copies at
the folding jaw cylinder 12. By this configuration (see also
FIG. 2), the spacings between individual engagement points
of the copies in the various conveyor configurations and
braking systems can be selected precisely such that the
copies are each engaged by one of the conveying and
braking systems, while the rear portions are still held over a
length of approximately 20 mm. The transitions that occur
between the 1ndividual conveyor configurations could also
be embodied by a different course of the slow conveyor belts
36, 37 about the tension rollers 18, 19; 1t would also be
concelvable to mount guide bafifles extending horizontally.

In the folding system combination, shown in FIG. 1, the
two second longitudinal folders 13 and 13" are employed, in
order on the one hand to reduce their mechanical strains in
operation and on the other for the sake of reliably managing
the product stream to be processed at full load. Since the two
second longitudinal folders 13, 13' operate at a lesser speed
than the crosswise folding cylinders, the conveying speed of
the copies that are to be folded longitudinally must be
slowed down. The folding system configuration shown
allows production 1n the magazine mode, if the copies taken
from the folding jaw cylinder 12 are carried parallel by both
of the sections 34, 35, or production in the tabloid mode, 1t
only the upper section 34 or only the lower section 35 carries
the copies onto delivery.

The view 1 FIG. 2 shows 1n more detail the outlet region
of the high-speed conveyor belts 14, 15—here showing the
upper section 34, for instance—within which a device for
varying the speeds of the copies 1s mtegrated. In an embodi-
ment not shown 1n detail here, the device for varying the
speed may also be located outside the delivery region of the
high-speed conveyor belts.

A copy that has passed from the circumierence of the
folding jaw cylinder 12 to the upper section 34 1s engaged
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by the high-speed conveyor belts 14, 15. The copy passes
through the first and second tension rollers 18, 19 of the
upper section 34 and 1s taken over at the same time by the
liner sections 60, 61, where its trailing end leaves the nip
between the tension rollers 18, 19 of the upper section 34.
Since downstream of the nip between the first and second
tension rollers 18, 19 the high-speed conveyor belts 14, 15
oradually diverge, the copies are no longer touched by the
belts 14, 15 and can be braked by the liner sections 60, 61
received on the deceleration rollers 22, 23. The release of the
copies by the deceleration rollers 22, 23; 24, 25 takes place
at the same moment when the leading edge of the copies 1s
engaged by the slow conveyor belts 36, 37, which revolve
around the receiving rollers 26, 27. The system formed by
the slow conveyor belts 36, 37 transports the copies to the
respective second longitudinal folders 13, 13', as already
described 1n conjunction with FIG. 1. By use of the
successive, adapted release of copies and the simultaneous
release of copies by the preceding conveyor configuration, a
conilict-free continuous deceleration of the copies can be
achieved.

FIG. 2 furthermore shows a possibility for positioning the
upper deceleration roller 22 against the deceleration roller
23 located beneath it; the rollers are each provided with the
aforementioned liner sections 60, 61. The upper deceleration
roller 22 1s received pivotably on a support 66 by way of a
journal 65. The support 66 may be moved up and down 1n
the direction of the double arrow. In the position shown, the
support 66 rests on an adjustable stop 67. By use of a control
cylinder 62, articulated on a control journal 64 of the support
66, the force prevailing in the gap between the liner sections
60 and 61 can be adjusted. Also by use of the control
cylinder 62, supported 1n an abutment 63, the accessibility to
the high-speed conveyor belts 14, 15 can be 1mproved.

In FIG. 2, driving gear wheels 44 and 45 are shown, by
way of which the deceleration rollers 22, 23 are driven. As
will be described 1n further detail 1n conjunction with FIG.
4 below, portions 57 and 59 with toothing on the inside and
outside are provided on the deceleration rollers 22, 23,
respectively, and the meshing of these portions 57 and 59
with one another can 1mpose a relative speed on the jackets
of the deceleration rollers 22, 23; 24 and 25 with respect to
the shafts on which they are received. The gear wheels 44,
45 mesh with the gear wheels 42, 43; see FIG. 4. It can be
seen from FIG. 2 that the deceleration rollers 22, 23 are
located at a nmip that slowly opens, since the high—-speed
conveyor belts 14, 15 are gradually diverging, and thus the
copies are released by the high-speed conveyor belts 14, 15
shortly after being taken over by the deceleration rollers 22,
23. The copies are released by the high-speed conveyor belts
at the moment of transfer to slow conveyor belts 36, 37. The
shafts 30, 31 serve to deflect the high-speed conveyor belts
14, 15 and the slow conveyor belts 36, 37 and to minimize
the spacing that has to be spanned between the two conveyor
systems. For spanning the distance between the conveyor
systems, stationary guides may also be provided, or the slow

conveyor belts 36, 37 can also be guided for deflection about
the tension rollers 18, 19.

In FIGS. 3a-3d, the transfer of a folded copy 100 by the
pair of deceleration rollers 22, 23 1s shown.

In the state shown 1n FIG. 3qa, the folded copy 100, which
1s transported with the folded edge leading in the direction
of conveyance, 1s engaged by the liner sections 60, 61 when
the folded copy 100 leaves the gap between the cylinders 18,
19 (FIG. 2). The folded copy 100 is engaged by the liner
sections 60, 61 at the conveying speed of the high-speed
conveyor belts 14, 15; 1n this case, this 1s the moment when
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the points ) and 0" of the liner sections 60, 61 are vertically
opposite one another. In FIG. 34, the shaft segments 52, 54
and their offset position from one another are also shown.
The continuous braking of the folded copies 100 begins in

FIG. 3a. In FIG. 3b, it persists, and 1n the view 1n FIG. 3¢
it ends. In this process, the engagement point between the

liner sections 60, 61 shifts continuously from 0" 1n FIG. 3a
to p" 1 FIG. 3b and finally to 0" in FIG. 3c. In FIG. 3¢, the
folded copy 100 has undergone enough braking that the
folded edge 1s just about to be grasped by the slow conveyor
belts 36, 37. In FIG. 3¢, the folded copy 100 leaves the gap
at 0" between the liner sections 60, 61 at the speed of the
slow conveyor belts 36, 37. In FIG. 3d, the folded copy 100
has left the engagement point at Q" and 1s now subjected
solely to being grasped; by the slow conveyor belts 36, 37,

since 1t has been completely released by the liner sections
60, 61.

FIG. 4 shows the drive configuration of the deceleration
rollers 1 longitudinal section.

A crankshaft-like shaft 50 contains a first shaft segment
52.1 with an axis of rotation 52, a cranked portion 54 with
an axis 54', and a second shaft segment 52.2 with the
aforementioned axis of rotation 52. Corresponding to the
upper crankshaft 50 1s a lower crankshaft 51, which likewise
has a first portion 53.1 with an axis of rotation 53, a cranked
portion 55 with an axis 55, and a second portion 53.2 with
the axis of rotation §3. The two crank-shaft-like shafts 50, 51
are rotatably supported 1n side walls 70, 71 of the folding
system. The deceleration rollers 22, 23 are rotatably sup-
ported on the crankshafts 50 and 51. They move by their
eccentricities 54', §§'. The portions 52.1, 54, 52.2 and 53.1,
55, 53.2, which represent the crankshafts 50, 51,
respectively, are driven by a train of gear wheels 42, 44, 45
and 43, while jackets 200, 201 of the two deceleration rollers
22, 23 are driven by a set of inner and outer teeth 56, 58 and
57, 59, respectively. Via a parallel train of wheels, including
the gear wheels 46, 48, 49 and 47, the internal teeth 56, 57
provided with a sleeve mounting are driven, so that the
external teeth 58, 59 that mesh with them can rotate relative
to the offset shaft scgments. The crank shafts 50, 51 are
driven 1n such a way that they rotate counter to the convey-
ing direction of the copies 100, while the jackets 200, 201 of
the deceleration rollers 22, 23 move about the offset shaft
secgments 54, 55 1 the conveying direction of the folded
copies 100. As also seen 1n FIG. 4, the liner sections 60, 61
arec mounted 1n strip-like form side by side on the circum-
ference of the jackets 200, 201 of the deceleration rollers 22,
23, so that braking—or 1f desired, after suitable
repositioning, acceleration—of even relatively narrow
folded copies 100 can be achieved.

The annular speed of the jackets 200, 201 of the decel-
eration rollers 22, 23 relative to the crank shaft 50 amounts
to twice the angular speed of the crankshaft 50 relative to the
side walls 70, 71. The linear speed of the outer diameter of
the deceleration roller 22 and the liner section 60 1s deter-
mined from the following equation:

V=w(R+2ecoswi), e=e| +e;, with ¢; = e,

where

R stands for the radius of the configuration of the decelera-
tion roller 22 and the liner section 60);

¢, 1s the eccentricity between the axis 52 of the shaft
scements 52.1, 52.2 and the offset axis portion 54;

e, 1s the eccentricity between a geometric center 80 (see

FIG. 3d) between the liner sections 60, 61 on the decel-
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eration rollers 22, 23 and the axis of rotation 54', 55' of the
annular liner sections 60, 61 on the deceleration rollers

22, 23;

m 1s the absolute value of the angular speed of the crank
shafts 50 relative to the side walls 70, 71, and
t stands for time.

During one complete revolution of the deceleration rollers
22, 23 relative to the side walls 70, 71 (two revolutions in
terms of the crank shaft 50), the linear speed of the outer
diameter of the configuration containing the deceleration
roller 22 and the liner section 60 has a course represented by
one complete sinusoidal curve from A' to C' (see FIG. §) and
in the process reaches the maximum value and the minimum

value once each.
The half A'B' of the full cycle A'C' 1s utilized to decelerate

one folded copy 100. To that end, only the half of the
circumference of the jackets 200, 201 of the deceleration
rollers 22, 23 or 24, 25 1s provided with respective liner
sections 60, 61.

From the speed graph in FIG. §, it can be seen how the
braking of the folded copies 100 1s performed. At a length
of the liner sections 60, 61 on the roller jackets 200, 201 1n
FIG. 5 that corresponds to approximately half the circum-
ference of the deceleration rollers, the portion of the sinu-
soidal curve from A' to B' can be used to brake the folded
copies 100. In graph A, A designates the entry speed of the
folded copies. The folded copies 100 are grasped at the
speed A' before they are braked down, in accordance with
the sinusoidal course of the curve, to the speed B' and are
transferred at the speed B to the slow conveyor belts 36, 37.
The synchronization of the angular Speed with the convey-
ing frequency of the folded coples 100 1s done such that the
crankshafts 50, 51, or the offset shaft segments 54, 355,
execute one complete revolution while one folded copy 1s
being transported from the high-speed belts 14, 15 to the
slow-speed belts 36, 37. Alternatively, in the case where
shorter folded copies 100 are being processed, the crank-
shafts 50, 51 and 54, 55 can be rotated at twice the speed,
as briefly described above, while only one folded copy 100
1s being transported from the high-speed conveyor belts 14,
15 to the slow conveyor belts 36, 37. In that case, the
deceleration device performs one complete revolution with-
out affecting the folded copy 100. FIG. 6, finally, shows an
embodiment of the apparatus with liner sections 60, 61', in
which as shown in graphs B, C, only a portion of the
sinusoidal speed course of the deceleration rollers 1s utilized
for braking, as may be required for instance with relatively
short lengths of folded copies 100. It 1s also possible to
connect a plurality of devices 22, 23; 24, 25 for varying the
speed 1n series, 1n order to achieve a targeted deceleration
and/or to create an 1mbricated stream of copies.

I claim:

1. An apparatus for varying a speed of flat products,
comprising;:

a higher-speed conveyor configuration having conveyor
rollers and belts each defining a respective conveyor
path for transporting flat products between said belts of
said higher-speed conveyor configuration;

a slower speed conveyor configuration having belt rollers
and belts defining a conveyor path for further trans-
porting the flat products between said belts of said
slower speed conveyor configuration; and

a confliguration of rotational bodies having liner sections
disposed 1n said conveying path of one of said higher-
speed conveyor coniiguration and said slower speed
conveyor configuration, said configuration of rotational
bodies includes deceleration rollers disposed in said
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respective conveyor path of each of said conveyor
belts, said liner sections being 1n contact with only one
product of the flat products at a time for altering a speed
of the one product.

2. The apparatus for varying the speed of the flat products
according to 1, wherein said higher-speed conveyor con-
figuration has an upper section and a lower section.

3. The apparatus for varying the speed of the flat products
according to claim 2, including a folding system having a
folding jaw cylinder associated with said upper section and
said lower section.

4. The apparatus for varying the speed of the flat products
according to claim 2, mcluding drive shafts for driving said
high-speed conveyor belts and integrated 1n each of said
respective conveyor path.

5. The apparatus for varying the speed of the flat products
according to claim 2, wherein pairs of respective conveyor
paths of said high-speed conveyor belts diverge from each
other as seen 1n a direction of conveyance of the {flat
products.

6. The apparatus for varying the speed of the flat products
according to claim 2, wherein said deceleration rollers are
disposed 1n pairs and one of said deceleration rollers of each
of said pairs of said deceleration rollers 1s movable relative
to a respective other deceleration roller of said pairs, said
other deceleration roller defining a stationary deceleration
roller and said one of said deceleration rollers defining a
relatively moveable deceleration roller.

7. The apparatus for varying the speed of the flat products
according to claim 6, including a movable support receiving
said relatively movable deceleration roller of each of said
pairs of said deceleration rollers.

8. The apparatus for varying the speed of the flat products
according to claim 7, including a journal supporting said
movable support and an adjustable stop for limiting a
swiveling travel of said movable support about said journal.

9. The apparatus for varying the speed of the flat products
according to claim 6, including a control cylinder providing,
a positioning force for adjusting a position of said relatively
movable deceleration roller 1n relation to said stationary
deceleration roller.

10. The apparatus for varying the speed of the flat
products according to claim 2, wherein said deceleration
rollers each have a circumference and said liner sections are
disposed on said circumierence.

11. The apparatus for varying the speed of the flat
products according to claim 10, wherein said deceleration
rollers have jackets with circumiferences and said liner
sections are disposed, side by side, on said circumierences
of said jackets of said deceleration rollers.

12. The apparatus for varying the speed of the flat
products according to claim 1, wheremn said belts of said
higher-speed conveyor configuration and said belts of
slower speed conveyor conifiguration are each deflected
about common axes for spanning a transitional region
between said belts of said higher-speed conveyor configu-
ration and said belts of said slower speed conveyor configu-
ration.

13. The apparatus for varying the speed of the flat
products of claim 1, including shaft segments disposed
eccentrically to axes of rotation, and said configuration of
rotational bodies includes deceleration rollers having jackets
and each of said deceleration rollers supported on said shaft
segments.

14. The apparatus for varying the speed of the flat
products according to claim 13, wherein said shaft segments
are offset shaft segments having a drive mechanism, and said
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jackets of said deceleration rollers supported on said offset
shaft segments have a drive mechanism superimposed on
sald drive mechanism of said offset shaft segments.

15. The apparatus for varying the speed of the flat
products according to claim 13, including a drive having
internal teeth and said jackets of said deceleration rollers
have external teeth driven by said internal teeth of said drive.

16. The apparatus for varying the speed of the {flat
products of claim 13, including toothed belts for driving said
jackets of said deceleration rollers.

17. The apparatus for varying the speed of the {flat
products according to claim 13, including individual drive
mechanisms associated with each of said jackets of said
deceleration rollers.

18. The apparatus for varying the speed of the flat
products according to claam 13, wherein said shaft segments
are oifset shaft segments and said jackets of said decelera-
fion rollers have an angular speed amounting to twice an
angular speed of said offset shalt segments.

19. A product transporting system for delivering {flat
copies 1n a folding system of rotary printing presses, com-
prising: an apparatus for carrying and varying a speed of flat
products, said apparatus having a higher-speed conveyor
configuration with conveyor belt rollers and belts defining a
conveying path, and a slower speed conveyor configuration
having belt rollers and belts defining a conveying path, the
flat products transported between said belts of said higher-
speed conveyor configuration and said belts of said slower
speed conveyor configuration, the flat products having var-
ied speeds being fed continuously, and at a given time being
engaged by only one of said higher-speed conveyor con-
figuration and said slower speed conveyor configuration;
and

a pair of rollers each having a circumierence with recesses
formed therein disposed 1n said conveying path of one
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of said higher-speed conveyor configuration and said
slower speed conveyor configuration.
20. An apparatus for varying the speed of flat products,
comprising;
a higher-speed conveyor configuration having conveyor
rollers and belts defining a conveying path;

a slower speed conveyor configuration having belt rollers
and belts defining a conveying path i which {flat
products are transported between said belts of said
higher-speed conveyor configuration and said belts of
said slower speed conveyor confliguration;

side walls; and

a configuration having rotating components disposed
along said conveying path of one of said higher-speed
conveyor configuration and said slower speed conveyor
conflguration for varying a speed of the flat products,
said rotating components having crank shafts with axes
supported 1n and rotating relative to said side walls and
having deceleration rollers each with an axis of rotation
for rotating about.

21. An apparatus for varying a speed of plane products,

comprising:

frame walls;

crankshafts having axes supported by said frame walls
and rotating with reference to said frame walls; and

rotational bodies having eccentric axes and circumier-
ences with liner sections disposed on said
circumferences, said rotational bodies disposed on said
crankshaft and move about a respective eccentric axes,
said rotational bodies and said crankshafts moving at a
constant angular speed omega.
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